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Abstract 
Soybean a species of legume with great value both for food and animal feed, being used for the past 500 years. At 
first it was cultivated only in Asia, until the mid-nineteenth century arrived in the USA, and during1965 - 1989 our country 
become important on the map of soybean crop. The chemical composition of soybean varieties may vary depending on 
the climatic conditions of the area, the natural fertility of soil and the crop technology used. The influence of climatic 
conditions on the protein and oil content on the soybeans varieties was studied in the years 2014-2015, within the Soybean 
Breeding Laboratory from ARDS Turda. The biological material used was represented by five ARDS Turda soybean 
varieties: Granat, Perla, Felix, Mălina TD and Safir. Determination of protein and oil content was carried out using the 
TANGO NIR spectrophotometry. Soybean requires conditions of humidity, heat and light are met differently from one 
area to another, temperature and humidity are essential in the phase of germination - emergence until maturity stage. 
Climatic conditions in the two experimental years have influenced the content of protein and oil at the varieties studied. 
In 2014 conditions the protein and oil content were higher, and in 2015 the percentage of protein and oil were lower.  
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1. Introduction 
 
Soybean a species of legume with great value 
both for food and animal feed, being used for the past 
500 years. At first it was cultivated only in Asia, until 
the mid-nineteenth century arrived in the USA, and 
during 1965 - 1989 our country become important on 
the map of soybean crop.  
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Entering soybean crop on larger surfaces lead 
to soil fertility improved, due to the large amount of 
nitrogen fixed in the soil, without requiring efforts 
from farmers is improving soil properties.The 
chemical omposition of soybean varieties may vary 
depending on the climatic conditions of the area, the 
natural fertility of soil and the crop technology used 
[3]. The soybean grains and flower are rich in protein, 
about once again surpassing those of peas and beans. 
It has a very high oil content, which is why soybean 
is sometimes framed in oilseed group plants.  
Having a protein content between 40-45 per 
cent and 18-20 per cent oil was possible with the 
breeding programs. Increasing the protein content by 
one per cent is associated with a decrease of 0.5% per 
cent oil content 
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2. Material and Method 
 
The influence of climatic conditions on the 
protein and oil content on the soybeans varieties 
was studied in the years 2014-2015, within the 
Soybean Breeding Laboratory from ARDS Turda. 
The biological material used was represented by 
five ARDS Turda soybean varieties: Granat, Perla, 
Felix, Mălina TD and Safir. Each variety was sown 
in two rows with the length of 12 meters.  
The distance between rows was 50 cm. 
Harvested area of experimental plots was 10 meters. 
Determination of protein and oil content was carried 
out using the TANGO NIR spectrophotometry. 
 
 
 
Figure 1. TANGO NIR spectrophotometry 
(Source: meteorological Station Turda (longitudine: 23 47'; latitudine 4635'; altitudine 427 m) 
 
3. Results and Discussions 
 
By Dencescu et al. in 1982 [2], soybean 
requirements of humidity, heat and light conditions 
are differently from one area to another because 
these factors are highly variable. Temperature and 
humidity are essential in the phase of germination - 
emergence and till the maturation stage that 
concludes the accumulation of dry matter in beans. 
In 2014 there were recorded temperatures 
were close to 57 years average, the year is 
characterized as normal in terms of heat, with high 
temperatures in June and July.  
In terms of recorded temperatures, 2015 was 
a hot year. Highest temperatures were recorded in 
July and August, with average 2,70C over the 57 
years average (Fig. 2). 
 
 
Fig. 2. The termic regim at Turda 
1 may –31 octomber 2004-2015 
 (Source: meteorological Station Turda (longitudine: 23 47'; latitudine 4635'; altitudine 427 m)   
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From a climate perspective 2014 was rainy 
year, with not evenly distributed rainfall, June was 
characterized as excessively dry and excessively 
rainy July. 2015 was a very rainy year, with rainfall 
in June and July (Fig. 3). 
In Table 1 it can be seen that the percentage 
of oil was influenced by climatic conditions in the 
two year experimentation. In 2014 the average of oil 
percentage was higher than the two years average, 
with a positive significant difference compared to 
control.  
In the climate of 2015, oil content was lower, 
the difference compared to control, is significantly 
negative (Table 1). 
 
 
Figure 3. The rainfall regim at Turda 
1 may –31 octomber 2004-2015 
 (Source: meteorological Station Turda (longitudine: 23 47'; latitudine 4635'; altitudine 427 m)    
 
 
Table 1. The influence of climatic conditions on the oil content  
Range Year 
Oil content 
 % 
% to control Dif. to control Semnif. of dif. 
1. AVERAGE 25.31 100.0 0.00 Control 
2. 2014 26.10 103.1 0.79 * 
3. 2015 24.52 96.9 -0.79 0 
LSD (p 5%) 0.69  
LSD (p 1%) 1.58  
LSD (p 0.1%) 5.04  
 
Soybean varieties behaved differently in 
terms of the oil content. As can be seen in Table 2, 
the highest oil content was recorded at SAFIR 
variety, the difference from the average varieties 
studied (control) was significantly positive distinct. 
In contrast, the lowest oil content lies PERLA 
(24.42 per cent) variety with very significant 
negative difference compared to the control. 
GRANAT varieties and MALINA TD had a high 
percentage of oil, but the differences were not 
statistically assured (Table 2). 
Regarding the behavior of soybean varieties 
in the two experimental years, in terms of recorded 
oil content we can see that in the climatic conditions 
of the year 2014, the variety FELIX and SAFIR 
registered the highest percentage of oil, with 
positive significant differences compared to the 
control. GRANAT and PERLA varieties registered 
a lower oil content, with negative significant 
differences compared to the control (Table 3). 
The climatic conditions in the two 
experimental years had influenced the protein 
content of the cultivars studied. In 2014 conditions 
the protein content was higher, with significant 
positive differences compared to the two years 
average and in 2015 the protein percentage was 
lower, with negative significant differences 
compared to control (Table 4). 
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Table 2. Soybean variety influence on the oil content 
Range Variety 
Oil content 
 % 
% to control Dif. to control 
Semnif. of 
dif. 
1. AVERAGE 25.31 100.0 0.00 Mt. 
2. GRANAT 25.27 99.8 -0.04 - 
3. PERLA 24.42 96.5 -0.89 000 
4. FELIX 25.47 100.6 0.16 - 
5. MĂLINA TD 25.40 100.3 0.08 - 
6. SAFIR 26.00 102.7 0.69 ** 
LSD (p 5%) 0.42  
LSD (p 1%) 0.58  
LSD (p 0.1%) 0.80  
  
Table 3.The interaction of year x variety influence on the oil content  
Range Year Variety Oil content  % 
% to 
control 
Dif. to 
control 
Semnif. 
of dif. 
DUNCAN 
TEST 
1. 
2014 
AVERAGE 26.10 100,0 0,00 Mt.  
2. GRANAT 25.42 97,4 -0,68 0 D 
3. PERLA 25.31 97,0 -0,79 0 D 
4. FELIX 26.79 102,6 0,69 * F 
5. MĂLINA TD 26.14 100,2 0,04 - E 
6. SAFIR 26.84 102,8 0,74 * F 
7. 
2015 
AVERAGE 24.52 100,0 0,00 Mt.  
8. GRANAT 25.12 102,4 0,60 - CD 
9. PERLA 23.53 96,0 -0,99 00 A 
10. FELIX 24.16 98,5 -0,36 - B 
11. MĂLINA TD 24.65 100,5 0,13 - BC 
12. SAFIR 25.15 102,6 0,63 * CD 
LSD (p 5%) 0.60   
LSD (p 1%) 0.82   
LSD (p 0.1%) 1.13   
 
Tabel 4.The influence of climatic conditions on the protein content  
Range Year 
Protein content 
 % 
% to control Dif. to control Semnif. of dif. 
1. Average 37.93 100.0 0.00 Control 
2. 2014 39.54 104.3 1.62 * 
3. 2015 36.31 95.7 -1.62 0 
DL (p 5% 1.19  
DL (p 1%) 2.74  
DL (p 0.1%) 8.72  
In terms of protein content, there are 
differences between the studied varieties. Thus the 
protein content of the FELIX variety was highest, 
with very significant positive differences compared 
to the control (varieties average). Varieties with a 
low protein content were PERLA and MALINA 
TD, the significant negative differences as 
compared to control and respectively distinct 
significantly differences (Table 5).  
In the two experimental years the protein 
content is different at the five varieties studied. 
Amid the climate of 2014 only FELIX variety has 
statistically assured differences, compared to the 
control (Table 6). In 2015, as expected FELIX 
variety had the highest percentage of protein (39.06 
per cent) with significant positive differences 
compared to control. Good results were recorded 
also at SAFIR variety (Table 6).  
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The varieties with the lowest protein 
content were MALINA TD and PERLA with 
differences compared to the control as distinct and 
very significant negative.
 
 
 
Tabel 5.Soybean variety influence on the protein content  
Range Variety 
Protein content 
 % 
% to control Dif. to control 
Semnif. of 
dif. 
1. AVERAGE 37.93 100.0 0.00 Control 
2. GRANAT 37.73 99.5 -0.19 - 
3. PERLA 36.80 97.0 -1.13 0 
4. FELIX 39.99 105.4 2.07 *** 
5. MĂLINA TD 36.49 96.2 -1.44 00 
6. SAFIR 38.62 101.8 0.69 - 
LSD (p 5%) 0.85  
LSD (p 1%) 1.17  
LSD (p 0.1%) 1.60  
 
 
 
 
 
Table 6.The interaction of year x variety influence on the protein content  
Range Year Variety 
Protein 
content  % 
% to control 
Dif. to 
control 
Semnif. of 
dif. 
DUNCAN 
TEST 
1. 
2014 
MEDIA 39.54 100.0 0.00 Mt.  
2. GRANAT 38.74 98.0 -0.81 - C 
3. PERLA 40.24 101.8 0.69 - DE 
4. FELIX 40.92 103.5 1.38 * E 
5. MĂLINA TD 38.74 98.0 -0.80 - C 
6. SAFIR 39.07 98.8 -0.47 - CD 
7. 
2015 
MEDIA 36.31 100.0 0.00 Mt.  
8. GRANAT 36.73 101.2 0.42 - B 
9. PERLA 33.37 91.9 -2.94 000 A 
10. FELIX 39.06 107.6 2.75 *** CD 
11. MĂLINA TD 34.23 94.3 -2.08 00 A 
12. SAFIR 38.16 105.1 1.85 ** C 
LSD (p 5%) 1.20   
LSD (p 1%) 1.65   
LSD (p 0.1%) 2.27   
 
 
 
 
 
The differences between the two 
experimental years and the five varieties regarding 
to oil and protein content is shown in Figure 4.  
It can be noticed a difference between the 
 
 
 
 
two experimental years, due to the climatic 
conditions of 2015 the percentage of oil and protein 
was reduced at all the varieties studied, compared 
with values recorded in 2014 (Fig. 4.) 
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Figure 4. Oil and protein content (2014-2015) 
 
 
 
4. Conclusions 
 
Soybean requires conditions of humidity, heat 
and light are met differently from one area to another, 
temperature and humidity are essential in the phase 
of germination - emergence until maturity 
stage.Climatic conditions in the two experimental 
years have influenced the content of protein and oil 
at the varieties studied. In 2014 conditions the protein 
and oil content were higher, and in 2015 the 
percentage of protein and oil were lower. Highest oil 
content was recorded at safir variety and the lowest 
oil content was recorded at perla variety (24.42 
percent).Felix variety was the highest protein 
content; varieties with a low protein content were 
perla and malina td.  
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